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Abstract: A new component within the flexible ac-transmission system (FACTS) family, called 

distributed power-flow controller (DPFC). The DPFC is derived from the unified power-flow 

controller (UPFC). The DPFC can be considered as a UPFC with an eliminated common dc link. The 

active power exchange between the shunt and series converters, which is through the common dc link 

in the UPFC, is now through the transmission lines at the third-harmonic frequency. The DPFC 

employs the distributed FACTS (D-FACTS) concept, which is to use multiple small-size single-phase 

converters instead of the one large-size three-phase series converter in the UPFC. The large number 

of series converters provides redundancy, thereby increasing the system reliability. As the D-FACTS 

converters are single-phase and floating with respect to the ground, there is no high-voltage isolation 

required between the phases. Accordingly, the cost of the DPFC system is lower than the UPFC. The 

DPFC has the same control capability as the UPFC, which comprises the adjustment of the line 

impedance, the transmission angle, and the bus voltage. 

 
Keywords: DPFC, UPFC, FACTS 

 

REFERENCES 

[1] C. Chengaiah and R. V. S. Satyanarayana, "Power flow assessment in transmission lines using Simulink Model with 

UPFC," 2012 International Conference on Computing, Electronics and Electrical Technologies (ICCEET), Kumaracoil, 

2012, pp. 151-155, doi: 10.1109/ICCEET.2012.6203778 

[2] A. N. V. V. Rajasekhar and M. N. Babu, "Harmonics reduction and power quality improvement by using DPFC," 

2016 International Conference on Electrical, Electronics, and Optimization Techniques (ICEEOT), Chennai, 2016, pp. 

1754-1758, doi: 10.1109/ICEEOT.2016.7754987. 

[3] M. Yadav and A. Soni, "Improvement of power flow and voltage stability using unified power flow controller," 

2016 International Conference on Electrical, Electronics, and Optimization Techniques (ICEEOT), Chennai, 2016, pp. 

4056-4060, doi: 10.1109/ICEEOT.2016.7755476.. 

[4] S. Divya and U. Shyamala, "Power quality improvement in transmission systems using DPFC," 2015 2nd 

International Conference on Electronics and Communication Systems (ICECS), Coimbatore, 2015, pp. 854-858, doi: 

10.1109/ECS.2015.7125035. 

[5] A. Sen, A. Banerjee and H. Nannam, "A Comparative Analysis between UPFC and DPFC in a Grid Connected 

Photovoltaic System," 2019 IEEE International Conference on Intelligent Techniques in Control, Optimization and 

Signal Processing (INCOS), Tamilnadu, India, 2019, pp. 1-5, doi: 10.1109/INCOS45849.2019.8951352  

[6] W. M. Fei, Y. Zhang, and Z. Lü, ‘Novel bridge-type FCL based on self turnoff devices for three-phase power 

systems,’’ IEEE Trans. Power Del., vol. 23, no. 4, pp. 2068---2078, Oct. 2008. 

[7] Z. Yuan, S. W. H. d. Haan, J. B. Ferreira and D. Cvoric, "A FACTS Device: Distributed Power-Flow Controller 

(DPFC)," in IEEE Transactions on Power Electronics, vol. 25, no. 10, pp. 2564-2572, Oct. 2010, doi: 

10.1109/TPEL.2010.2050494. 

[8]Y. Zhang, G. Lu, W. A. Khan, Y. Zhang and Q. Zhu, "Direct Power Flow Controller—A New Concept in Power 

Transmission," in IEEE Transactions on Power Electronics, vol. 35, no. 2, pp. 2067-2076, Feb. 2020, doi: 

10.1109/TPEL.2019.2920423 

 


